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SYMBOLS, UNITS, AND EQUIVALENTS 


Symbol Ini Equivalent 





| angstrom 10~1° meter 
| annum, year 
| billion electron volts GeV 
i 3.7 X 10" dps 
centimeter(s) 0.394 inch 
counts per minute 
disintegrations per minute 
disintegrations per second 
electron volt 1.6 X 10-2 ergs 
| gram(s) 
giga electron volts 1.6X 10 ergs 
kilogram(s) * 1,000 g = 2.205 Ib. 
| square kilometer(s) 
| kilovolt peak 
| cubic meter(s) 
| milliampere(s) 
millicuries per square mile____| 0.386 nCi/m? (mCi/km?) 
.| million (mega) electron volts__| 1.6 107* ergs 
| milligram(s) 
| square mile(s) 
| milliliter(s) 
| millimeter(s) 
| nanocuries per square meter...| 2.59 mCi/mi? 
picocurie(s) 10-12 curie = 2.22 dpm 
roentgen | 
of absorbed radiation) 
100 ergs/g 














The mention of commercial products is not to be construed as either an 
actual or implied endorsement of such products by the U.S. Environmental 
Protection Agency. 
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Executive Branch for the collation, 
analysis, and interpretation of data DATA 
on environmental radiation levels. 
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the Bureau of Radiological Health, SECTION I. MILK AND FOOD ___. 
Public Health Service. Pursuant to 
the Reorganization Plan No. 3 of 1970, 
effective December 2, 1970, this re- . ; s 
sponsibility was transferred to the Milk Surveillance, April 1972 - 
Radiation Office of the Environmental 
Protection Agency which was estab- 
lished by this reorganization. 

The Federal agencies listed below 
appoint their representatives to a 
Board of Editorial Advisors. Mem- 
bers of the Board advise on general SECTION II. WATER 
publications policy; secure appro- 
priate data and manuscripts from 
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a ve rena harmed Gross Radioactivity in Surface Waters of the 
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SECTION I. MILK AND FOOD 


Milk Surveillance, April 1972 


Although milk is only one of the sources of 
dietary intake of environmental radioactivity, 
it is the food item that is most useful as an 
indicator of the general population’s intake of 
radionuclide contaminants resulting from en- 
vironmental releases. Fresh milk is consumed 
by a large segment of the population and con- 
tains several of the biologically important 
radionuclides that may be released to the en- 
vironment from nuclear activities. In addition, 
milk is produced and consumed on a regular 
basis, is convenient to handle and analyze, and 
samples representative of general population 
consumption can be readily obtained. There- 
fore, milk sampling networks have been found 
to be an effective mechanism for obtaining in- 
formation on current radionuclide concentra- 
tions and long-term trends. From such informa- 
tion, public health agencies can determine the 
need for further investigation or corrective 
public health action. 

The Pasteurized Milk Network (PMN) spon- 
sored by the Office of Radiation Programs, 
Environmental Protection Agency, and the 
Office of Food Sanitation, Food and Drug Ad- 
ministration, Public Health Service, consists of 
63 sampling stations: 61 located in the United 
States, one in Puerto Rico, and one in the Canal 
Zone. Many of the State health departments 
also conduct local milk surveillance programs 
which provide more comprehensive coverage 
within the individual State. Data from 15 of 
these State networks are reported routinely in 
Radiation Data and Reports. Additional net- 
works for the routine surveillance of radio- 
activity in milk in the Western Hemisphere 
and their sponsoring organizations are: 


August 1972 


Pan American Milk Sampling Program (Pan 
American Health Organization and U.S. En- 
vironmental Protection Agency )—5 sampling 
stations 


Canadian Milk Network (Radiation Protec- 
tion Division, Canadian Department of Na- 
tional Health and Welfare)—16 sampling 
stations. 


The sampling locations that make up the net- 
works presently reporting in Radiation Data 
and Reports are shown in figure 1. Based on the 
similar purpose for these sampling activities, 
the present format integrates the complemen- 
tary data that are routinely obtained by these 
several milk networks. 


Radionuclide and element coverage 


Considerable experience has established that 
relatively few of the many radionuclides that 
are formed as a result of nuclear fission become 
incorporated in milk (1). Most of the possible 
radiocontaminants are eliminated by the selec- 
tive metabolism of the cow, which restricts 
gastrointestinal uptake and secretion into the 
milk. The five fission-product radionuclides 
which commonly occur in milk are strontium-89, 
strontium-90, iodine-131, cesium-137, and 
barium-140. A sixth radionuclide, potassium-40, 
occurs naturally in 0.0118 percent (2) abun- 
dance of the element potassium, resulting in a 
specific activity for potassium-40 of 830 pCi/g 
total potassium. 

Two stable elements which are found in 
milk, calcium and potassium, have been used 
as a means for assessing the biological behavior 
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Figure 1. Milk sampling networks in the Western Hemisphere 
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of metabolically similar radionuclides (radio- 
strontium and radiocesium, respectively). The 
contents of both calcium and potassium in milk 
have been measured extensively and are rela- 
tively constant. Appropriate values and their 
variations, expressed in terms of 2 standard 
deviations (2c), for these elements are 1.16 + 
0.08 g/liter for calcium and 1.51 + 0.21 g/liter 
for potassium. These figures are averages of 
data from the PMN for May 1963-—March 1966 


(3) and are used for general radiation calcu- 
lations. 


Accuracy of data from various milk networks 


In order to combine data from the interna- 
tional, national, and State networks considered 
in this report, it was first necessary to deter- 
mine the accuracy with which each laboratory 
is making its determinations and the agreement 
of the measurements among the laboratories. 
The Analytical Quality Control Service of the 
Office of Radiation Programs conducts periodic 
studies to assess the accuracy of determinations 
of radionuclides in milk performed by inter- 
ested radiochemical laboratories. The general- 
ized procedure for making such a study has been 
outlined previously (4). 

The most recent study was conducted during 
July 1971 with 37 laboratories participating in 
an experiment on a milk sample containing 
known concentrations of iodine-131, cesium- 
137, strontium-89, and strontium-90 (5). Of 
the 17 laboratories producing data for the net- 
works reporting in Radiation Data and Reports, 
14 participated in the study. 

The accuracy results of this study for these 
14 laboratories are shown in table 1. Consid- 


Table 1. 
Isotope and known concentration| _ 


Iodine-131 (69 pCi/liter) 
Cesium-137 (52 pCi/liter) 
Strontium-89 (31 pCi/liter) 


Strontium-90 (41.6 pCi/liter) a 9 (69%) 





Number of laboratories in each category 


Acceptable* 


13 (100%) 


erable improvement has been made in the 
accuracy of the analyses of all radionuclides 
compared to the results of previous studies. 
Some improvement is still needed in the tech- 
nique for determining the strontium-90 results. 
These possible differences should be kept in 
mind when considering the integration of data 
from the various networks. 


Development of a common reporting basis 


Since the various networks collect and 
analyze samples differently, a complete under- 
standing of several parameters is useful for 
interpreting the data. Therefore, the various 
milk surveillance networks that report regu- 
larly were surveyed for information on ana- 
lytical methods, sampling and analysis frequen- 
cies, and estimated analytical errors associated 
with the data. 

In general, radiostrontium is collected by an 
ion-exchange technique and determined by beta- 
particle counting in low-background detectors, 
and the gamma-ray emitters (potassium-40, 
iodine-131, cesium-137, and barium-140) are 
determined by gamma-ray spectroscopy of 
whole milk. Each laboratory has its own modi- 
fications and refinements of these basic method- 
ologies. 

Many networks collect and analyze samples 
on a monthly basis. Some collect samples more 
frequently but composite the several samples 
for one analysis, while others carry out their 
analyses more often than once a month. Many 
networks are analyzing composite samples on 
a quarterly basis for certain nuclides. The 
frequency of collection and analysis varies not 
only among the networks but also at different 


Distribution of mean results, quality control experiment 


Experi- 
A SESS TA « A eee mental 
2e error 
Warning Unac- Total | (pCi/liter) 
level> ceptable* 


0 0 
1 (8%) 0 
1 (10%) 0 

3 


1 (8%) (23%) 





* Measured concentration equal to or within 2¢ of the known concentration. ; 
b Measured concentration outside 2¢ and equal to or within 3¢ of the known concentration. 
© Measured concentration outside 3¢ of the known concentration. 
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stations within some of the networks. In addi- 
tion, the frequency of collection and analysis 
is a function of current environmental levels. 
The number of samples analyzed at a particu- 
lar sampling station under current conditions 
is reflected in the data presentation. Current 
levels for strontium-90 and cesium-137 are 
relatively stable over short periods of time, and 
sampling frequency is not critical. For the 
short-lived radionuclides, particularly iodine- 
131, the frequency of analysis is critical and is 
generally increased at the first measurement or 
recognition of a new influx of this radionuclide. 

The data in table 2 shows whether raw or 
pasteurized milk was collected. An analysis (7) 
of raw and pasteurized milk samples collected 
during January 1964 to June 1966 indicated 
that for relatively similar milkshed or sampling 
areas, the differences in concentration of radio- 
nuclides in raw and pasteurized milk are not 
statistically significant (7). Particular atten- 
tion was paid to strontium-90 and cesium-137 
in that analysis. 

Practical reporting levels were developed by 
the participating networks, most often based 
on 2-standard-deviation counting errors or 2- 
standard-deviation total analytical errors from 
replicate analyses (3). The practical reporting 
level reflects analytical factors other than sta- 
tistical radioactivity counting variations and 
will be used as a practical basis for reporting 
data. 

The following practical reporting levels have 
been selected for use by all networks whose 
practical reporting levels were given as equal 
to or less than the given value. 


Practical reporting level 
(pCi/liter) 
Strontium-89 5 
Strontium-90 2 
Iodine-131 10 
Cesium-137 10 
Barium-140 10 


Radionuclide 








Some of the networks gave practical report- 
ing levels greater than those above. In these 
cases, the larger value is used so that only data 
considered by the network as meaningful will 


428 


be presented. The practical reporting levels 
apply to the handling of individual sample 
determinations. The treatment of measure- 
ments equal to or below these practical report- 
ing levels for calculation purposes, particularly 
in calculating monthly averages, is discussed 
in the data presentation. 

Analytical error or precision expressed as 
pCi/liter or percent in a given concentration 
range has also been reported by the networks 
(3). The precision errors reported for each of 
the radionuclides fall in the following ranges: 


Analytical errors of precision 
(2 standard deviations) 
1-5 pCi/liter for levels <50 
pCi/liter ; 

5-10% for levels =50 pCi/ 
liter ; 

1-2 pCi/liter for levels <20 
pCi/liter ; 

4-10% for levels =20 pCi/ 
liter ; 

4-10 pCi/liter for levels <100 
pCi/liter ; 

4-10% for levels =100 pCi/ 
liter. 


Radionuclide 
Strontium-89 


Strontium-99 


Iodine-131 
Cesium-137 
Barium-140 


For iodine-131, cesium-137, and barium-140, 
there is one exception for these precision error 
ranges: 25 pCi/liter at levels <100 pCi/liter 
for Colorado. This is reflected in the practical 
reporting level for the Colorado milk network. 


Federal Radiation Council guidance applicable 
to milk surveillance 


In order to place the U.S. data on radioactiv- 
ity in milk presented in Radiation Data and 
Reports in perspective, a summary of the 
guidance provided by the Federal Radiation 
Council for specific environmental conditions 
was presented in the December 1970 issue of 
Radiological Health Data and Reports. 


Data reporting format 
Table 2 presents the integrated results of the 
international, national, and State networks dis- 


cussed earlier. Column 1 lists all the stations 
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Table 2. Concentrations of radionuclides in milk for April 1972 and 12-month period, May 1971 through April 1972 


Radionuclide concentration 
(pCi/liter) 


; ; be a 
Sampling location rs) Strontium-90 


Cesium-137 
sample* 


Monthly 12-month Monthly 12-month 
average” average average> average 


UNITED STATES: 


Montgomery °*__- 
Palmer®_- 
Phoenix®____- 
Little Rocke 
Sacramento* 
San Francisco*_- 
Del Norte. 
Fresno__ 
Humboldt 

Los Angeles_ _-__- 
Mendocino 
Sacramento 

San Diego. 
Santa Clara_ 
Seaste....... 
Sonoma 
Denver®_ _ _- 
East " 
Northeast 
Northwest _ _ _ 
South Central 
Southeast_ 
Southwest___-_--- 
J So 
Hartford®___-_- 
Central. . 
Wilmington¢ 
Washington°* 


SOW NMOCHWORBOCANAOCKHNOUAMH 
AN OK K WAN ENN Or NOC-) 
ecoocoococe|cosoooono 


~ 


Northeast _- 
Southeast _- 

Tampa Bay area_- 
West_ 

Atienta®........ 
Honolulu®___---_- 

Idaho Falls¢____ 
Chicago*_ 

Indianapolis® 

Central _ 
eo 
ee 
Southeast - 

Southwest 

Des Moines®- - - - 

Iowa City_...-_--- 


Little Cedar-_--- 
Spencer. 
Wichita¢__----- 
Coffeyville _ _- 
Dodge City__- 
Falls City, Nebr _- 
ee 
Kansas City _- 
Topeka- 

Wichita- ‘ 
Louisville*_ __ 
New Orleans* 
Portland’ __-_--_- 
Baltimore’ _- _- 
Boston* 

Detroit ¢_ _ -- 
Grand Rapids* 
Bay City 
Charlevoix 
DE cenaseics 
Grand Rapids - -- 
Lansing- ; 
Marquette_ _- 


iy 
= 


ee 


- 
ALPNWAAIAAIANW CH AINODUIIAWAIArkwWAIARRVNOKRARPNAWBAISOCOOGSCOSAAAUINCOCKHUDWOWUI@W-10" 


Z 


Z 


n 


_ 
~ 


aocornc¢y 


Z 


_ 


~ 
OO D> ~3 BO BOO OM WW IM MOD W100 WI WO WOO AHN WOM1WAIMMNW WWIII WOOCUAACANAID-1H 


Fergus Falls____- 
Little Falls_- 
Mankato 
Minneapolis 


— 
~ 
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See footnotes at end of table. 
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Table 2. Concentrations of radionuclides in milk for April 1972 and 12-month period, May 1971 through April 1972 
—continued 





Radionuclide concentration 
(pCi/liter) 





a 
Sampling location °o Strontium-90 Cesium-137 
sample* Snientineacimnidae 


Monthly 12-month Monthly 12-month 
average> average average> average 


UNITED STATES:—continued 








Minn: Rochester : 
Worthington _ 
Jackson¢ 
Kansas City* 
St. Louis¢_- 
Helena®*___--_-- 
Omaha?..____--- 
Las Vegas° 
Manchester¢ 
Trenton¢ 
Albuquerque®* 
Buffaloe__ 
New York City* 
Syracuse °. 
Albany - - 
Buffalo _ __ 
Massena. : 
New York City 
Syracuse __-_ 

N.C: Charlottes 

N. Dak: Minot¢ 

Ohio: Cincinnati¢ 
Cleveland¢__- 

Okla: Oklahoma City*- 

Oreg: Portland¢ 
Baker 
Coos Bay - -- 
Eugene___- 
Medford _-_- 
Portland composite 
Portland local 
Redmond __-- 
Tillamook : 
Philadelphia*_ 
Pittsburgh °__ 
Dauphin 
Erie___ 
Philadelphia 
Pittsburgh 
Providence __ 
Charleston¢__ 
Rapid City. 
Chattanooga® 
Memphis¢___- 
Chattanooga - - - 
Clinton 
Fayetteville 
Kingston_______-- 
Knoxville 
Lawrenceburg - - 
Nashville 


HM AOCW OH ROAD 


- 


J SAAIDWISAIWDNOARAMIDNA®w 
ne 


22 
POOROCHAMDAIH HPAP RAMAAMOBAIOCHHRAIMN 


$3SS5am 


— 


| el el 
AH OW WAOOGODOIWDMAOCHOINAWOHOVIAR OTR HE RN ONIWAIAROs 


lad 
AMMOHOAWAOAW= IH 


ZZ 
ao 


oooroocoo 
~ 


g Zz 
SCANIIOMRARANR WMO PS 


Amarillo : 
Corpus Christi 
El Paso 
Fort Worth 
Harlingen_- 
Houston _ 
Lubbock 
Midland 
San Antonio 
Texarkana _ 
Uvalde_ _-_- 
Wichita Falls 
Salt Lake City¢ 
: Burlington°__ 
Va: Norfolke__ 
Wash: Seattlee 
Spokane*_ 
Benten County 
Franklin County 
Sandpoint, Idaho 
Skagit County 
W. Va: Charleston* 
Wise: Milwaukee¢ 
Wyo: Laramie* 


~ 


=» Z 
PNDWONONACHDS 


_ 
COD 00 CODD me OO OT 


t 


OO UUM UU UU UU UU UU UU UU UU UU UU UUM UU UU UU UU UU 
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See footnotes at end of table. 
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Table 2. 


Concentration of radionuclides in milk for April 1972 and 12-month period, May 1972 through April 1972 


—continued 


Sampling location 


CANADA: 
Alberta 





Calgary 
dmonton 
British Columbia: 
Jancouver 
Manitoba: Winnipeg 
New Brunswick: 
Fredericton 
Newfoundland: 
a NPI ai circ sais dcr Sale occ edn cele dite dan ibe ehiaa dnd are cha 
Nova Scotia: 


Ontario: 


Thunder Bay 


Toronto 
Quebec: 


Saskatchewan: 
egina__-_- 
Saskatoon- 


CENTRAL AND SOUTH AMERICA: 


Canal Zone: 

Cristobal¢__- 
Chile: Santiago---- 
Colombia: Bogota 
Ecuador: Guayaquil 
Jamaica: Kingston-- 
Puerto Rico: 

San Juan‘ 
Venezuela: 

Caracas 


PMN network average- 





c: 
of 


sample* 


Radionuclide concentration 
(pCi/liter) 


Strontium-90 Cesium-137 


Monthly 
average” 


12-month 
average 


Monthly 
average 


12-month 
average 


wy VuuuvuVUy VV VU UU 


>> bP>>> 


ale mw wooce 
a 
oe Boone 


oc 

















* P, pasteurized milk. 
R, raw milk. 


> When an individual sampling result was equal to or less than the practical reporting level, a value of “0” was used for averaging. Monthly averages 
less than the practical reporting level reflect the fact that some but not all of the individual samples making up the average contained levels greater than 
the practical reporting level. When more than one analysis was made in a monthly period, the number of samples in the monthly average is given in paren- 


theses. 


¢ Pasteurized Milk Network station. All other sampling locations are part of the State or National network. 


4 Radionuclide analysis not routinely performed. 


¢ The practical reporting levels for these networks differ from the general ones given in the text. Sampling results for the networks were equa! to or less 


than the following practical reporting levels: 
Iodine-131: Colorado—25 pCi/liter 
Michigan—14 pCi/liter 
Oregon—15 pCi/liter 


Cesium-137: Colorado—25 pCi/liter 
New York—20 pCi/liter 
Oregon 


Strontium-90: New York—3 pCi /liter 


15 pCi/liter 


‘ This entry gives the average radionuclide concentrations for the Pasteurized Milk Network stations denoted by footnote °. 


NA, no analysis. 
NS, no sample collected. 


which are routinely reported to Radiation Data 
and Reports. The relationship between the PMN 
stations and the State stations is shown in fig- 
ure 2. The first column under each of the re- 
ported radionuclides gives the monthly average 
for the station and the number of samples 
analyzed in that month in parentheses. When 
an individual sampling result is equal to or be- 
low the practical reporting level for the radio- 
nuclide, a value of zero is used for averaging. 
Monthly averages are calculated using the above 
convention. Averages which are equal to or less 
than the practical reporting levels reflect the 
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presence of radioactivity in some of the indi- 
vidual samples greater than the practical re- 
porting level. 

The second column under each of the radio- 
nuclides reported gives the 12-month average 
for the station as calculated from the preceding 
12 monthly averages, giving each monthly aver- 
age equal weight. Since the daily intake of 
radioactivity by exposed population groups, 
averaged over a year, constitutes an appropri- 
ate criterion for the case where the FRC radia- 
tion protection guides apply, the 12-month 
average serves as a basis for comparison. 
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Figure 2. State and PMN milk sampling stations in the United States 


Discussion of current data 


In table 2, surveillance results are given for 
strontium-90 and cesium-137 for April 1972 
and the 12-month period, May 1971 to April 
1972. Except where noted, the monthly average 
represents a single sample for the sampling 
station. Strontium-89, iodine-131, and barium- 
140 data have been omitted from table 2 since 
levels at the great majority of the stations for 
April 1972 were below the respective practical 
reporting levels. Table 3 gives monthly averages 
for those stations at which strontium-89, 
iodine-131, and barium-140 were detected. 

Strontium-90 monthly averages ranged from 
0 to 17 pCi/liter in the United States for April 
1972. The highest 12-month average was 18 
pCi/liter (Duluth, Minn.) representing 9.0 per- 
cent of the Federal Radiation Council radiation 
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Table 3. Strontium-89, iodine-131 and barium-140 


in milk, April 1972 * 


Concentration 
(pCi/liter) 
Sampling location 





Stron- Iodine-131 
tium-89 





Del Norte (State) 
Humboldt (State) 
Mendocino (State) 
Atlanta (PMN) 
Coffeyville (State) 
Kansas City (State) 
Topeka (State) __._---- 
Wichita (State) 
Louisville (PMN) 
New Orleans (PMN) ---- 
Monroe (State) 
Jackson (PMN) 
Charlotte (PMN) 

$ Charleston (PMN) 

: Chattanooga (PMN)---- 
Chattanooga (State) - - - - 
Clinton (State) 
Knoxville (State) __- 
Nashville (State) 
Fayetteville (State) - - - 
Kingston (State) --- , 
Pulaski (State) - 

C.Z: Cristobal (PMN) 











* These levels of radioactivity are attributed to fallout from the March 
18, 1972 nuclear detonation by the People’s Republic of China. 
b Number in parenthesis indicates number of samples. 
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protection guide. Cesium-137 monthly averages 
ranged from 0 to 36 pCi/liter in the United 
States for April 1972, and the highest 12-month 
average was 55 pCi/liter (Southeast Florida) 
representing 1.5 percent of the value derived 
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Food and Diet Surveillance 


Efforts are being made by various Federal 
and State agencies to estimate the dietary in- 
take of selected radionuclides on a continuing 
basis. These estimates, along with the guidance 
developed by the Federal Radiation Council, 
provides a basis for evaluating the significance 
of radioactivity in foods and diet. 


Program 


Period reported 


Networks presently in operation and reported 
routinely include those listed below. These net- 
works provide data useful for developing esti- 
mates of nationwide dietary intakes of radio- 
nuclides. Programs reported in Radiation Data 
and Reports are as follows: 


Issue 





California Diet Study 

Carbon-14 in Total Diet 
and Milk 

Connecticut Standard Diet 

Institutional Total Diet 


Radiostrontium in Milk 
Strontium-90 in Tri-City Diets 
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July—December 1970 


July-December 1971 
January—December 1970 
October—December 1971 and 
1971 Annual Summary 
January—December 1970 
January—December 1970 


November 1971 


May 1972 
December 1971 


June 1972 
April 1972 
November 1971 
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SECTION If. WATER 


The Environmental Protection Agency and 
other Federal, State, and local agencies operate 
extensive water quality sampling and analysis 
programs for surface, ground, and treated 
water. Most of these programs include determi- 
nations of gross beta and gross alpha radio- 
activity and specific radionuclides. 

Although the determination of the total 
radionuclide intake from all sources is of pri- 
mary importance, a measure of the public 
health importance of radioactivity levels in wa- 
ter can be obtained by comparison of the ob- 
served values with the Public Health Service 
Drinking Water Standards (1). These stand- 
ards, based on consideration of Federal 
Radiation Council (FRC) recommendations 
(2-4), set the limits for approval of a drink- 
ing water supply containing radium-226 
and strontium-90 at 3 pCi/liter and 10 
pCi/liter, respectively. Higher concentrations 


Water sampling program 





Period reported 


may be acceptable if the total intake of 
radioactivity from all sources remains within 
the guides recommended by FRC for control 
action. In the known absence! of strontium-90 
and alpha-particle emitters, the limit is 
1,000 pCi/liter gross beta radioactivity ex- 
cept when additional analysis indicates that 
concentrations of radionuclides are not likely 
to cause exposures greater than the limits indi- 
cated by the Radiation Protection Guides. Sur- 
veillance data from a number of Federal and 
State programs are published periodically to 
show current and long-range trends. Water 
sampling activities reported in Radiation Data 
and Reports are listed below. 


* Absence is taken to mean a negligibly small fraction 
of the specific limits of 3 pCi/liter and 10 pCi/liter for 
unidentified alpha-particle emitters and strontium-90, 
respectively. 


Issue 





Colorado River Basin 1968 
Interstate Carrier Drinking Water 1971 
Kansas 


March 1972 
May 1972 


Michigan 
North Carolina 


January—December 1970 
January—June 1970 
January—December 1967 


December 1971 
November 1971 


Radioactivity in California Waters 
Radioactivity in Florida Waters 1969 
Radiostrontium in Tap Water, HASL 
Tritium in Community Water Supplies 1969 
Tritium Surveillance System 
Washington 

New York 


January—December 1970 
January—June 1971 
October—December 1971 


July 1969-—June 1970 
July—December 1970 


May 1969 
June 1972 
January 1972 
April 1972 
December 1970 
May 1972 
March 1972 
May 1972 


and January—June 1971 
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Gross Radioactivity in Surface Waters of the United States, December 1971 


Office of Water Programs 
U.S. Environmental Protection Agency 


The monitoring of gross radioactivity in sur- 
face waters of the United States was initiated 
in 1957 as part of the Water Pollution Surveil- 
lance System (formerly National Water Quality 
Network) of the U.S. Public Health Service. 
Currently, the program is operated by the U.S. 
Environmental Protection Agency, Office of 
Water Programs. Regional offices of the En- 
vironmental Protection Agency are responsible 
for the collection of samples and the entering 
of the resulting data into the analytical storage 
and retrieval system. Radioactivity analyses 
are performed in the centralized radioactivity 


Table 1. 


Number 
of grab 
samples 


River and station ens yaaiiicatpinins 
Suspended solids 


Allegheny River: 
Pittsburgh, Pa 
Animas River: 
Durango, Colo 
Beaver River: 
New Brighton, Pa 
Big Sandy River: 
Wayne County, Ky 
Cheyenne River: 
Edgemont, S. Dak 
Clinch River: 
Kingston, Tenn 
Colorado River: 
Moab, Utah 
Above Moab, Utah 
DeBeque, Colo 
Silt, Colo 
Detroit River: 
Detroit, Mich 
Dolores River: 
Bedrock, Colo 
Gateway, Colo 
Gunnison River: 
Grand Junction, Colo 
Guyandotte River: 
Guyandotte, W. Va 
Kanawha River: 
Mason, W. Va 
Winfield Dam, W. Va 
Lake Erie: 
SS 
Maumee River: 
Toledo, Ohio 
Mississippi River: 
Burlington, Iowa 
Missouri River: 
St. Joseph, Mo 
St. Louis, Mo- - ---- 
Yankton, S. Dak-- 
Monongahela River: 
Pittsburgh, Pa-_--- 
Muskingum River: 
Lock & Dam #2, Ohio--- 
North Platte River: 
Henry, Nebr._-- -- 


(<.38, <.3) 


(<.4, 4) 
(<.4, 10) 








Footnote at end of table. 
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Gross alpha radioactivity 
(pCi/liter) 


(<.4, <.4) 





laboratories of the Office of Water Programs 
(Cincinnati, Ohio). 

The regular reporting of gross radioactivity 
data in Radiological Health Data and Reports 
was terminated with the publication of data for 
October 1968 (April 1969 issue). With the 
publication of data for January 1971, this activ- 
ity was resumed as a monthly report series. The 
unpublished data for the time interval of 
November 1968 through December 1970 will be 
the subject of a future summary article. 

Table 1 presents the gross alpha and beta 
radioactivity results for samples collected from 


Gross radioactivity in U.S. surface waters, December 1971 


Gross beta radioactivity 
(pCi/liter) 


Dissolved solids Dissolved solids 





(2,3) 


(<1,1.5) 


(2,10) 
(4, 19) 


(7,9) 


(12,69) 
(16,58) 


(14, 28) 


(12, 22) 
(3, 40) 


(21, 79) 


(<1, <2) 
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Table 1. Gross radioactivity in U.S. surface waters, December 1971—continued 


Gross alpha radioactivity 


Gross beta radioactivity 
(pCi /liter) 


Number (pCi/liter) 
of grab ‘ ‘ 


samples 


River and station — =e = a oa ttmpupmat m 


Suspended solids 


Ohio River: 
Addison, Ohio 
Boyd County, Ky 
Cincinnati, Ohio 
Gallipolis, Ohio 
Hancock, W. Va 
Kyger Creek, W. Va 
Marietta, Ohio 
New Martinsville, W. Va__- 
Old Lock #19, W. Va 
South Heights, Pa. 
Warwood, W. Va 
Potomac River: 
Williamsport, Md 
Roanoke River: 
John Kerr Dam, Va 
St. Lawrence River: 
Massena, N.Y 
San Miguel River: 
Naturita, Colo 
Uravan, Colo 
Below Uravan, Colo 
Susquehanna River: 
Conowingo, Md 


rere eet tte eo 


rn wo DR AWWORAS ROPE 








(<.3, <.3) 





Dissolved solids 


Dissolved solids 


Suspended solids 


AAAIar ark IH 


(<2, <2) 
(<2, <2) 
(<2,3) 


(<2, 24) 
(2, 28) 








® Where more than one sample is analyzed during the month, the minimum and maximum are in parentheses. 


25 rivers during December 1971. The analytical 
procedures used for determining gross alpha 
and beta radioactivity are described in the 13th 
Edition of Standard Methods for the Examina- 
tion of Water and Wastewater (1). Results are 
reported for the date of counting and are not 
corrected to the date of collection. The sensi- 
tivity in counting is that defined by the National 
Bureau of Standards, Handbook 86 (2) and is 
calculated to be <0.2 pCi/liter for gross alpha 
radioactivity and <1 pCi/liter for gross beta 
radioactivity measurements. 
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Tritium Surveillance System, January—March 1972 


Office of Radiation Programs 
Environmental Protection Agency 


The Tritium Surveillance System is an ex- 
pansion of previous tritum surveillance activ- 
ities conducted by the Office of Radiation Pro- 
grams, Environmental Protection Agency 
(EPA). The principal effort in the past by the 
Office of Radiation Programs related to tritium 
releases has been the Tritium in Surface Water 
Network. This network was established in 1964 
to measure and monitor tritium concentrations 
in major river systems in the United States and 
to provide surveillance at surface water stations 
downstream from selected nuclear facilities. 
The network consisted of selected stations from 
existing water pollution sampling stations op- 
erated by the Office of Water Programs of EPA. 
The final data from this network for the period 
January-June 1970, have been _ published 
previously (1). 

Another effort of the Office of Radiation Pro- 
grams was a tritium in precipitation program. 


This project was established in 1967 at selected 
Radiation Alert Network (RAN) stations cov- 
ering the United States, including Alaska and 
Hawaii. The RAN is operated by the Office of 
Air Programs of EPA. The data from this proj- 
ect for July-December 1969 have been pub- 
lished previously (2). Due to the increased 
interest in tritium releases from nuclear facil- 
ities and the potential long-term accumulation 
in the environment, a national system was es- 
tablished to incorporate these projects or net- 
works into one overall system. 


Present network 


The Tritium Surveillance System consists of 
70 quarterly drinking water samples at the 
RAN stations, precipitation samples collected 
daily and analyzed monthly from 8 of the RAN 
stations (figure 1), and quarterly samples at 











Figure 1. Drinking water and precipitation sampling locations for tritium surveillance system 
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Figure 2. Surface water sampling locations for tritium surveillance system 


39 surface water stations (figure 2). The spe- 


cific locations for the surface water sampling 


system were determined by examining the 
water drainage areas to assure that a repre- 
sentative sample from a large area or region 
was obtained, and if possible, incorporating 
several nuclear facility sites. All nuclear facil- 
ities that were operating, being constructed, or 
planned through 1975 were considered. Con- 
sideration was also given to the current sur- 
veillance programs of the States that will be 
involved in the collection of the samples. The 
surface water samples are collected quarterly 
either downstream from a nuclear facility or at 
a background station. 

The tap water samples are collected by the 
RAN operators on a quarterly basis. The pre- 
cipitation samples are also collected by the RAN 
operators on a daily basis. 

All samples are sent to either the Eastern 
Environmental Radiation Laboratory or the 
Western Environmental Research Laboratory 
for analysis. Analytical values which are not 
statistically significant at the 2-sigma confidence 
level have been reported as zero. 
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Results and discussion 


Table 1 presents the tritium concentrations 
in drinking water at the RAN stations for 
January—March 1972. The average tritium con- 
centration was 0.3 nCi/ liter. 

The radiation dose resulting from the ob- 
served tritium concentrations in the drinking 
water may be evaluated by using the relation- 
ship derived by Moghissi and Porter (3) from 
recommendations of the International Com- 
mission on Radiological Units and Measure- 
ments (4). Assuming that the concentration of 
tritium in all water taken into the body is equal 
to that found in the drinking water and also 
that the specific activity of tritium in the body 
is essentially the same as that in the drinking 
water, then the radiation dose may be estimated. 

The highest individual concentration of 
tritium observed in the drinking water was 1.2 
nCi/liter during the first quarter. This cor- 
responds to a dose of 0.2 mrem/a, or less than 
0.2 percent of the Federal Radiation Council’s 
Radiation Protection Guide (170 mrem/a) for 
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Table 1. Tritium concentration in tap water (RAN stations) 
January-March 1972 


Date Tritium 
Location collected concentration® 
(nCi/liter)> 


EEE AAPOR RAE 0.2 
Anchorage 
Attu Island __ _- 
Fairbanks 
Juneau - - 
Kodiak 
Nome_.- 
Point Barrow 
Phoenix . 
Little Rock 
Berkeley ___- 
Los Angeles - 
Ancon 
Denver 
Hartford 
Dover 
Washington 
Jacksonville 
Miami- 
Atlanta 
Agana 
ii: Honolulu 
Boise 
Springfield 
Indianapolis 
Iowa City 
Topeka 
Frankfort 
New Orleans_- 
Augusta 
Baltimore 
Lawrence 
Winchester 
Lansing 
Minneapolis 
Jackson 
Jefferson City - 
Helena 
Lincoln 
Las Vegas 
Concord 
Trenton 
<: Sante Fe 
Albany 
Buffalo 
New York- 
Gastonia 
Bismark 
Ohio: Cincinnati 
Columbus 
Painesville __- 
Okla: Oklahoma City - 
Ponca City 
Oreg: Portland 
: Harrisburg 
San Juan 
Providence 
Columbia 
c: Pierre 
Nashville _ __ 
Austin 
E! Paso . 
Salt Lake City 
Barre 
Va: Richmond 
Wash: Seattle 
Spokane 
W. Va: Charleston 
Wise: Madison 
Wyo: Cheyenne 
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Average _ 








* The minimum detection limit for all samples was 0.20 nCi/liter. All values equal to or less 
than 0.20 nCi/liter before rounding have been reported as zero. 
b The 2e¢ error for all samples is 0.2 nCi/liter unless otherwise noted. 
NS, no sample. 


an average dose to a suitable sample of the tritium concentration was 4.7 nCi/liter for the 
exposed population. first quarter. Assuming that the specific activ- 

The tritium concentrations for the surface ity of tritium in the body is essentially the 
water samples are given in table 2. The highest same as that in surface water, this concentra- 
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Table 2. Tritium concentration in surface water, January-March 1972 


Collection Concen- 
tration® 


(nCi/liter)> 


Location Water source Facility 


Idaho: 
Ill: 


La: 
Md: 
Mass: 
Mich: 


Decatur- - 
Morrilton __ 
Eureka ‘ 
San Onofre 
Greely _ - 

East Haddam 
Waterford 
Crystal River- 
Homestead _ - 
Buhl 

Moline 
Morris 

New Orleans_ 
Conowingo _ _ 
Lusby 

Rowe. 


Charlevoix-_.-__- 


South Haven 
Monticello 
Rulo 

Boulder C ity_. 
Bayside _ , 
Ossining. 
Oswego 
Poughkeepsie 
Charlotte 
Westport 
Allendale 
Hartsville 
Kingston 

El Paso _- 
Vernon 
Newport News 
Northport 
Pasco 
Wheeling 
Two Creeks 
Victory 


Average. ---_- 


® The minimum detection limit for all samples was 0.20 nCi/liter. 
as zero. 





Tennessee River 
Arkansas River 
Humboldt Bay 
Pacific Ocean _ - 
South Platte River_ 
Connecticut River 
Long Island Sound 
Gulf of Mexico 
Biscayne Bay- 
Snake River _- 
Mississippi River 
Illinois River _ - 
Mississippi River - 
Susquehanna River 
Chesapeake Bay 
Deerfield River 
Lake Michigan 
Lake Erie on 
Lake Michigan 
Mississippi River 
Missouri River-- 
Colorado River 
Delaware River. 
Hudson River-- 
Lake Ontario _ - 
Hudson River 
Catawba River-- 
Columbia River 
Savannah River 
Lake Robinson 
Clinch River 

Rio Grande 
Connecticut River 
James River - 
Columbia River 
Columbia River 
Ohio River_ 

Lake Michigan 
Mississippi River 


b The 2e error for all samples is 0.2 nCi/liter unless otherwise noted. 





All 


Browns Ferry - 
Arkansas Nuclear - 
Humboldt Bay 
San Onofre _ - 

Fort St. Vrain- 


Connecticut Yankee & Vermont Yankee 


Millstone 

Crystal River. 

Turkey Point _- 

National Reactor Testing Station 
Quad-Cities 

Dresden and Argonne. 

(Several) - - 

Peach Bottom and Three Mile Island 
Calvert Cliffs_ 

Yankee _ - 

Big Rock Point 

Enrico Fermi. 

Palisades- 

Monticello___- 

Fort Calhoun and Cooper- 
Background - i : 

Salem 

Indian Point sic 
Nine Mile Point and R. E. Ginna 
Background __ ‘ 

Wm. B. McGuire 

Rainier and Hanford ; 
Savannah River Plant and Oconee 
H. B. Robinson - 

Oak Ridge 

Los Alamos 

Vermont Yankee 

Surry - 

Background - 

Hanford_. 

Shippingport ‘ 

Point Beach and Kewaunee 


LaCrosse and Prairie Island 
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values equal to or less than 0.20 nCi/liter before rounding have been re 


ported 


¢ Sample collected early. 
NS, no sample. 


tion corresponds to a dose of 0.8 mrem/a, or 
0.5 percent of the Radiation Protection Guide. 

The monthly analyses for tritium in precipi- 
tation samples at the eight RAN stations are 
shown in table 3. 


Table 3. Tritium concentration in precipitation from 


RAN stations, January-March 1972 


Tritium concentration * 
(nCi/liter + 20) 
Location 
January 


February March 


Ala: Montgomery -.- 

Alaska: Anchorage- 

Colo: Denver 

Hawaii: Honolulu- -- 
New Orleans 
Gastonia 
Austin__- NS Ns 
Seattle 0 











*« The minimum detection limit for these samples was 0.20 nCi/liter. All 
values equal to or less than 0.20 nCi/liter before rounding have been re- 
ported as zero. The 2c error for all samples is 0.2 nCi/liter unless other- 
wise noted. 

NS, No sample. 
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Other coverage in Radiation Data and Reports: 


Period Issue 


July 1971 
November 1971 
April 1972 
May 1972 


January-March 1971 
April-June 1971 
July-September 1971 
October-December 1971 





SECTION If. AIR 


Radioactivity in Airborne Particulates 


Continuous surveillance of radioactivity in 
air and precipitation provides one of the earliest 
indications of changes in environmental fission 
product radioactivity. To date, this surveillance 
has been confined chiefly to gross beta radio- 
analysis. Although such data are insufficient 
to assess total human radiation exposure from 
fallout, they can be used to determine when to 
modify monitoring in other phases of the en- 
vironment. 

Surveillance data from a number of programs 
are published monthly and summarized peri- 


Network 
Fallout in the United States 
and other areas, HASL 
Mexican Air Monitoring 
Program 
Plutonium in Airborne 
Particulates 
Surface Air Sampling Program; 
80th Meridian Network, HASL 


January—December 1970 
February—December 1971 
October—December 1971 


January—December 1969 


AND DEPOSITION 


and Precipitation 


odically to show current and long-range trends 
of atmospheric radioactivity in the Western 
Hemisphere. These include data from activities 
of the Environmental Protection Agency, the 
Canadian Department of National Health and 
Welfare, the Mexican Commission of Nuclear 
Energy, and the Pan American Health Organi- 
zation. 

In addition to those programs presented in 
this issue, the following programs were previ- 
ously covered in Radiation Data and Reports. 


Period Issue 


December 1971 
May 1972 
July 1972 


February 1972 
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1. Radiation Alert Network, April 1972 


Division of Atmospheric Surveillance 
Environmental Protection Agency 


Surveillance of atmospheric radioactivity in 
the United States is conducted by the Radiation 
Alert Network (RAN) which regularly gathers 
samples at 70 locations distributed throughout 
the country (figure 1). Most of the stations are 
operated by State health department personnel. 

The station operators perform “field esti- 
mates” on the airborne particulate samples at 
5 hours after collection, when most of the 
radon daughter products have decayed, and at 
29 hours after collection, when most of the 
thoron daughter products have decayed. They 
also perform field estimates on dried precipi- 


tation samples and report all results to appro- 
priate Environmental Protection Agency offi- 
cials by mail or telephone depending on levels 
found. A compilation of the daily field estimates 
is available upon request from the Air Quality 
Information Systems Branch, Division of At- 
mospheric Surveillance, EPA, Research Tri- 
angle Park, N.C. 27711. A detailed description 
of the sampling and analytical procedures was 
presented in the March 1968 issue of Radiolog- 
ical Health Data and Reports. 

Table 1 presents the monthly average gross 
beta radioactivity in surface air particulates 
and deposition by precipitation, as measured 
by the field estimate technique, during April 
1972. 

Two stations reported high readings in pre- 
cipitation for April: Nashville, Tenn.—65 
nCi/m? on April 10; and Oklahoma City, 
Okla.—24 nCi/m? on April 27 and 21 nCi/m? 
on April 28, 1972. 

All other field estimates reported were within 
normal limits for the reporting station. 
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Figure 1. Radiation Alert Network sampling stations 








Table 1. Gross beta radioactivity in surface air and precipitation, April 1972 


Gross beta radioactivity 
(5-hour field estimate) a 


; , Number (pCi/m?) Number Total Field estimation of deposition 
Station location of —_ of depth 


Precipitation 


samples samples (mm) 

Number 
Maximum | Minimum | Average* deposition 
(nCi/m?*) 
Ala: Montgomery 3 
Alaska: Anchorage 

Attu Island - 
Fairbanks 
Juneau 
Kodiak 
Nome 

Point Barrow 


Phoenix __ . 
Little Rock-_ -_--- 
Berkeley 

Los Angeles 
Ancon 

Denver 
Hartford 
Dover 
Washington 
Jacksonville 
Miami 


po KNNKK oT oworo 
coooocrocoor 
cCoroooncrors 


Atlanta 
Agana 

i: Honolulu 
Boise 
Springfield 
Indianapolis 
Iowa City 
Topeka 
Frankfort 
New Orleans-_ 


~ 
—~ 


Co ne > 


Cc 


Augusta 
Baltimore 
Lawrence 
Winchester 
Lansing 
Minneapolis 
Jackson 
Jefferson City 
Helena_ 
Lincoln 

Las Vegas 
Concord 


Crorocoocooeco o& 
KP NON CIO 
— 
Conwawoooo 


CO 00 CO CO et ee DO DO 
HOR ee OOH OOCO OC NFOF 


Trenton __ 


wowrn 
ocooo 


New York City 
N.C: Gastonia 
N. Dak: 

Ohio: 


~ 


“eo 
em ooro 


Columbus_.-..-.-- 
Painesville 

Okla: Oklahoma City 
Ponca City 


“OO om 


aon 
| 
{ 
| 
AOBOSCRNOOCOCSOH COMNONWNOCNITER BOMWWOOSCOHOSO NNOOCLARAOCOMUSCS ccooacoonw | 
| 


Portland 
Harrisburg 
San Juan _. 
Providence. 
Columbia 
Pierre _ 
Nashville - 
Austin 

El Paso 


_ 


Rm OWNM OO CHHONOONW 


KROreNDKO CO NrOF 


ermoooco coco 


Salt Lake City -- 
: Barre : 

Va: Richmond - 

Wash: Seattle- 

Spokane__--- 

W. Va: Charleston 

Wise: Madison 

Wyo: Cheyenne 


OrRNNOCKFNNH SCAONWShre 


|mococeco 
NORKROCOM- 


Network summary 





























4 The monthly average is calculated by weighting the field estimates of individual air samples with length of sampling period. 
> This station is part of the tritium surveillance system. No gross beta measurements are done. 
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2. Canadian Air and Precipitation Monitoring 
Program,' April 1972 
Radiation Protection Division 
Department of National Health and Welfare 

The Radiation Protection Division of the 
Canadian Department of National Health and 
Welfare monitors surface air and precipitation 
in connection with its Radioactive Fallout 
Study Program. Twenty-four collection stations 
are located at airports (figure 2), where the 
sampling equipment is operated by personnel 
from the Meteorological Services Branch of the 
Department of Transport. Detailed discussions 
of the sampling procedures, methods of analy- 
sis, and interpretation of results of the radio- 
active fallout program are contained in reports 
of the Department of National Health and 
Welfare (1-5). 

A summary of the sampling procedures and 
methods of analysis was presented in the May 
1969 issue of Radiological Health Data and 
Reports. 

Surface air and precipitation data for April 
1972 are presented in table 2. 


' Prepared from information and data obtained from 
the Canadian Department of National Health and Wel- 
fare, Ottawa, Canada. 


Table 2. 
air and precipitation, April 1972 


Air surveillance gross 
beta radioactivity 
(pCi/m*) 


Station 


Maxi- 
mum 


Mini- 
mum 


Calgary 

Coral Harbour 
Edmonton 

Ft. Churchill 


mt CO me on 


Fredericton 
Goose Bay - 
Halifax 
Inuvik 


mow CoCo 


— Cm DO 


Montreal _ - - - 
Moosonee 
Ottawa 
Quebec 


Regina 
Resolute 

St. John’s, Nfid 
Saskatoon 


Sault Ste. Marie 
Thunder Bay 
Toronto 
Vancouver 


oe cave ovoce 4 
eer Nee 


~ 
yoreres 


Whitehorse 
Windsor 
Winnipeg 3 
Yellowknife - 


— 
wooo On 
bom com 





~] 
is) 
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Network summary 

















NS, no sample. 
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Figure 2. Canadian air and precipitation sampling stations 
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3. Pan American Air Sampling Program 


April 1972 


Pan American Health Organization and 
U.S. Environmental Protection Agency 


Gross beta radioactivity in air is monitored 
by countries in the Americas under the auspices 
of the collaborative program developed by the 
Pan American Health Organization (PAHO) 
and the Environmental Protection Agency 
(EPA) to assist PAHO-member countries in 
developing radiological health programs. 

The air sampling station locations are shown 
in figure 3. Analytical techniques were de- 
scribed in the March 1968 issue of Radiological 
Health Data and Reports. The April 1972 air 
monitoring results from the participating coun- 
tries are given in table 3. 
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Figure 3. Pan American Air Sampling Program stations 
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Table 3. Summary of gross beta radioactivity in Pan 


American surface air, April 1972 


Gross beta radioactivity 
Num- (pCi/m!) 


Station location ber of |__ 








Argentina: Buenos Aires_____.-- 
Bolivia: tt aicmonna 
Chile: Santiago 
Colombia: Bogota _ __ 
Ecuador: Cuenca : 
Guayaquil _-_- 
| 
Guyana: Georgetown _ - 
Jamaica: Kingston 
Peru: Lima 
Venezuela: Caracas 
West Indies: Trinidad 


Pan American summary - - - - - ----- ail ‘ 0.06 














® The monthly average is calculated by weighting the individual samples 
with length of sampling period. Values less than 0.005 pCi/m! are reported 
and used in averaging as 0.00 pCi/m?. 


4. California Air Sampling Program 
April 1972 


Bureau of Radiological Health 
California State Department of Public Health 


The Bureau of Radiological Health of the 
California State Department of Public Health 
with the assistance of several cooperating 
agencies and organizations operates a surveil- 
lance system for determining radioactivity in 
airborne particulates. The air sampling loca- 
tions are shown in figure 4. 

All air samples are sent to the Sanitation and 
Radiation Laboratory of the State Department 
of Public Health where they are analyzed for 
their radioactive content. 


Radiation Data and Reports 








®Redding 


Fresno 
e ‘ 
Salinas e 


OCEAN 





o 2 


0 20 40 


@bakersfield 


@barstow 


Los 
@ angeles 


D 
\ 


@san Bernardino 


San Diego 


DAHO 


4 


N 
| 
40 60 80 Miles 


60 80 100K 


ometers 


El 
eCentro 








Figure 4. California Air Sampling Program stations 


Airborne particles are collected by a contin- 
uous sampling of air filtered through a 47 milli- 
meter membrane filter, 0.8 micron pore size, 
using a Gast air pump of about 2 cubic feet per 
minute capacity, or 81.5 cubic meters per day. 
Air volumes are measured with a direct-reading 
gas meter. Filters are replaced every 24 hours 
except on holidays and weekends. The filters 
are analyzed for gross alpha and beta radio- 
activity. Analyses are normally made 72 hours 
after the end of the collection period. The daily 
samples are then composited into a monthly 
sample. A monthly gamma-scan and analysis for 
strontium-89 and strontium-90 are presented 
quarterly. Table 4 presents the monthly gross 
beta radioactivity in air for April 1972. 
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Table 4. 


Station location 


Bakersfield 
arstow _ . 
Berkeley 
Colfax 
El Centro 
Eureka - - - 
Fresno 
Los Angeles 
Redding - - 
Sacramento 
Salinas 
San Bernardino 
San Diego 
Santa Rosa 


Summary 


Gross beta radioactivity in California air 
April 1972 


Gross beta radioactivity 
(pCi/m? 


Maximum Minimum 


Average 


0.58 














0.00 
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Figure 1. WERL Air Surveillance Network stations in Nevada 
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Air Surveillance Network, April 1972 


Western Environmental Research Laboratory 
Environmental Protection Agency 


The Air Surveillance Network (ASN), op- 
erated by the Western Environmental Research 
Laboratory (WERL), consists of 104 active and 
18 standby sampling stations located in 21 
western States (figures 1 and 2). The network 
is operated in support of nuclear testing spon- 
sored by the Atomic Energy Commission 
(AEC) at the Nevada Test Site (NTS), by the 
Space Nuclear Systems Office at the Nuclear 
Rocket Development Station which lies within 
the NTS, and by the AEC at any other desig- 
nated testing sites.' 

The stations are operated by State health 
department personnel and by private individ- 

*The ASN is operated under a Memorandum of 


Understanding (No. AT(26-1)-539) with the Nevada 
Operations Office, U.S. Atomic Energy Commission. 


uals on a contract basis. Daily 24-hour samples 
are collected at each station. All samples are 
mailed to the WERL unless special retrieval is 
arranged at selected locations in support of 
known releases of radioactivity from the NTS. 
A complete description of sampling and analyti- 
cal procedures was presented in the February 
1972 issue of Radiation Data and Reports. 


Results 


Table 1 presents the monthly average gross 
beta radioactivity in air particulates for each of 
the network stations. The minimum reported 
concentration for gross beta is 0.1 pCi/m*; how- 
ever, gross beta concentrations above the mini- 
mum detectable concentration of 0.06 pCi/m* 
are used in determining averages. Individual 
concentrations which are below the minimum 
detectable concentration are assumed to be 
equal to the minimum detectable concentration. 
Averages less than the minimum reported level 
are reported as <0.1 pCi/m*. The highest gross 
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Figure 2. WERL Air Surveillance Network stations outside Nevada 
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Table 1. Summary of gross beta radioactivity concentrations in air, April 1972 


Concentration 
Number (pCi/m®) 
Location 7) 
samples 


Maximum Minimum Average* 


Kingman - 
Phoenix 
Seligman 
Winslow 
Little Rock_- 
Baker - 
Barstow 
Bishop 
Death Valley Junction 
Furnace Creek 
Indio 
Lone Pine 
Needles 
Ridgecrest 
Shoshone 
Colo: Denver 
Durango 
Idaho: Boise 
Idaho Falls 
Preston 
Twin Falls 
Iowa: Iowa City 
Sioux City 
Kans: Dodge City- 
La: Lake Charles 
Monroe _ 
New Orleans- 


1.0 


CONNOR Ro Oh 


Carrmnyor 
CHNAANWUANSCWOBOLWOTcrwmoour © 


aw 


ae 


poe 


Minn: 
Mo: 


Nebr: 
Nev: Alamo 
Austin 
Battle Mountain 
Beatty - - - 
Blue Eagle Ranch (Currant 
Blue Jay A 
Caliente 
Currant Ranch 
Currie 
Diablo - 
Duckwater 
Elko _ - 
Ely _ - 
Eureka ' 
Fallini’s Twin Springs Ranch 
Fallon 
Frenchman Station 
Geyser Maintenance Station 
Goldfield 
7room Lake 
Hiko- 
Indian Springs 
Las Vegas- - - 
Lathrop Wells 
Lida_ - - 
Lovelock _ - 
Lund 
Mesquite - 
Nyala 
Pahrump 
Pioche 
Reno 
Round Mountain_.- 
Scotty’s Junction 
Stone Cabin Ranch 
Sunnyside 
Tonopah : 
Tonopah Test Range 
Warm Springs Ranch- - -- 
Wells 
Winnemucca 
N. Mex: Albuquerque 
Carlsbad 
Okla: Muskogee 
Oreg: Burns 
Medford 
S. Dak: Aberdeen 
Rapid City 
Tex: Abilene 
Amarillo 
Austin 
Fort Worth _- 
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See footnote at end of table. 
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Table 1. Summary of gross beta radioactivity concentrations in air, 
April 1972—continued 


| 

| Concentration 
Number pCi/m 
Location of 4 
samples | 
a | Minimum | Average®* 


Bryce Canyon 

Cedar City 

Delta 

Dugway 

Enterprise _ - 

Garrison 

Logan 

Milford 

Monticello 

Parowan 

Provo. 

Roosevelt 

Salt Lake City_ _- 

St. George : 

Wendover : 
Wash: Seattle_- . ; | 

Spokane é ; on | 
Wyo: Rock Springs ; | | 


Worland. 
® Individual values less thn the minimum detectable concentration (MDC) are set equal to the 
MDC for averaging. A monthly average less than the minimum reportable value of 0.1 pCi/m? 
is reported as <0.1. 


Nr too 








to Sm OIA AWOAWANED 
AA AAAAAAAAAAAAAAAA 





Oe OOWNN-IN woe 


beta concentration within the network on a sults are distributed to EPA regional offices 

single filter during April was 7.7 pCi/m* at and appropriate State agencies. Additional 

Carlsbad, N. Mex. copies of the daily results may be obtained from 
From gamma _ spectrometry results, nep- the WERL upon written request. 

tunium-239, uranium-237, cerium-141, barium- 

140, iodine-131, ruthenium-103, and zirconium- 

95 in varying combinations were identified on 

filters collected in Arizona, Arkansas, Cali- Table 2. Maximum radionuclide concentrations, ASN 

fornia, Colorado, Idaho, Louisiana, Missouri, April 1972 

Montana, Nebraska, Nevada, New Mexico, 

Oregon, Texas, Utah, and Wyoming. Table 2 — Retinesdite | cnt 

lists the highest concentrations of these radio- — | 

nuclides, which are attributed to a nuclear ee ‘ar wer" 


Indian Springs Uranium-237 


detonation by the People’s Republic of China —_ Berium- 14d 


Barium-140 
Ariz: Kingman | Iodine-131 
on March 18, 1972. ies ——. | Ruthenium-103 
‘ . . . . Twin Falls | Ruthe -103 | 
Copies of this summary and listings of the — wiah: Parowan | Ruthenium-103 
daily gross beta and gamma spectrometry re- 


Nev: Fallon | Zirconium-95 
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SECTION IV. OTHER DATA 


This section presents results from routine 
sampling of biological materials and other 
media not reported in the previous sections. 
Included here are such data as those obtained 


from human bone sampling, Alaskan surveil- 
lance, and environmental monitoring around 
nuclear facilities. 


Offsite Surveillance Around the Nevada Test Site, July-December 1968 


Western Environmental Research Laboratory, 
EPA,* and Nevada Operations Office, AEC 


Under a Memorandum of Understanding with 
the U.S. Atomic Energy Commission (AEC) 
the Southwestern Radiological Health Labora- 
tory (SWRHL) conducted its continuing pro- 
gram of radiological surveillance, including 
monitoring and environmental sampling, in 
the public areas surrounding the Nevada Test 
Site (NTS) from July through December 1968. 
During this period, radioactivity was released 
from two nuclear rocket reactor tests at the 
Nuclear Rocket Development Station on NTS: 
Experimental Plan V (EP V) of the Phoebus 
2A reactor test series conducted on July 18, and 
Experimental Plan III (EP III) of the Pewee 
I reactor test series on December 4. In addition, 
a Plowshare cratering experiment, Project 
Schooner, conducted at NTS on December 3, 
released radioactivity to the atmosphere that 
was detected in offsite populated locations. 


Operational procedures 


Comprehensive ground monitoring capabil- 
ities were maintained throughout this period. 
Mobile ground monitoring teams were posi- 
tioned in the offsite areas prior to each event. 


This article is a summary of report No. SWRHL- 

83r, “Off-site Surveillance Activities of the South- 
western Radiological Health Laboratory from July 
through December 1968.” 

*Formerly the Southwestern Radiological Health 
Laboratory, of the U.S. Department of Health, Educa- 
tion, and Welfare, Public Health Service, Bureau of 
Radiological Health. 
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Each monitor was equipped with an Eberline 
E-500B survey meter, a Baird-Atomic Model 
NE-148A Scintillator, and a Victoreen Radec- 
tor, Model No. AGB-50B-Sr. Eberline RM-11 
gamma-rate recorders at fixed locations docu- 
mented cloud passage. An Air Force U-3A air- 
craft was used to track radioactive effluents and 
two SWRHL Turbo-Beech aircraft were used 
for sampling in the radioactive cloud to assess 
total cloud volume and to provide long-range 
tracking. 

The Air Surveillance Network (ASN) op- 
erated about 110 stations in most of the States 
west of the Mississippi River. Additional 
samplers were located at strategic points to 
complement surveillance coverage for events 
from which releases of radioactivity were an- 
ticipated, i.e., Schooner, Phoebus 2A and Pewee 
I. The air samplers used were positive displace- 
ment vacuum pumps with an average flowrate 
of 10-cubic feet per minute. The filter media 
used were a 4-inch diameter glass fiber filter 
and an MSA charcoal cartridge. 

In addition, 177 samples were collected from 
about 30 locations in the established milk 
sampling network. Samples were taken from 
both commercial dairies and private producers. 
Vegetation samples, including samples of milk- 
cow feed, were collected after known releases 
of radioactivity to help delineate the fallout 
pattern. Four hundred and five samples of both 
potable and nonpotable water were collected 
from 98 locations; nine stations in the Las 
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Vegas Valley were added to the network pri- 
marily for tritium investigation. 

Approximately 120 residents in the offsite 
areas wore film badges, and five film badges 
were placed at each of 133 dosimetry stations. 
One hundred and one of these stations were also 
equipped with three EG&G model TL-12 
thermoluminescent dosimeters (TLD’s). The 
film badge used contained DuPont type 545 film 
and has a 30 mR lower limit of detection. 

A SWRHL medical officer was available to 
investigate reports of injuries alleged to be the 
result of the test series and to maintain liaison 
with local physicians. No injuries were re- 
ported. Veterinarian services were also pro- 
vided by the SWRHL to conduct wildlife and 
domestic livestock investigations. Other com- 
munity relations services included information 
centers which were established in towns around 
the NTS during the Benham Event (conducted 
December 19, 1968) to notify residents of pos- 
sible ground motion hazards, to evacuate speci- 
fied buildings and to process any complaints 
following the event. 


Analytical procedures 


All samples were analyzed at the SWRHL in 
Las Vegas. Air sample particulate filters were 
counted for beta radioactivity in a Beckman 
Widebeta low background, proportional counter 
system. Selected particulate filters, all charcoal 
cartridges, and water and milk samples were 
analyzed for gamma-emitting isotopes using a 
4- by 4-inch Nal(T1) crystal coupled to a TMC 
gamma-pulse height analyzer. The lower limit 
of detection for gamma emitters in milk sam- 
ples was 20 pCi/liter at the time of count. 
Gamma spectra were evaluated using a matrix 
technique which allowed for the determination 
of eight nuclides simultaneously. 


Results 


During this period, radioactivity was re- 
leased from two nuclear rocket reactor tests at 
the Nuclear Rocket Development Station on 
NTS: EP V of Phoebus 2A reactor test series 
conducted on July 18, and EP III of the Pewee I 
reactor test series on December 4, 1968. In addi- 
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tion, a Plowshare cratering experiment, Project 
Schooner, conducted at NTS on December 8th, 
released radioactivity to the atmosphere and 
was detected in offsite populated locations. 


Phoebus 2A EP V 


Radioactive material released by this test 
was detected as far as Wendover, Utah. Night 
drainage winds carried small amounts of gas- 
eous material to the south over Lathrop Wells, 
Nev. 

The only gamma exposure rate instrument 
readings above background were obtained at 
Queen City Summit, an unpopulated Nevada 
location. The maximum reading was 0.1 mR/h. 
As shown in the following tables (1-2), radio- 
iodines were found in milk and air samples 
(figures 1 and 2). No fresh fission products 
were found through dosimetry or in water 
sampling media. 


Table 1. Maximum concentrations of iodine-131 in milk at 


four locations following Phoebus 2A EP \V 


Iodine-131 
pCi/liter) 


azimuth—distance* (1968 


Location Date | 


Duckwater, Nev. (Halstead Ranch) 13°, 147 
miles , 

Currant, Nev. (Blue Eagle Ranch) 18°, 122 
ET : 

Cherry Creek, Nev. (Paris Ranch) 17°, 238 
ee aaa 

Nyala, Nev. (Sharp Ranch) 16°, 102 miles 


® From Test Cell C. 


PeWee 1 EP Ill 


Radioactive material released by this test was 
detected offsite by air samplers only. As indi- 
cated in figure 3, reactor effluent ranged wide- 
ly, through in negligible amounts. Emissions 
from reactor pulse cooldown operations and 
possible portions of the main reactor cloud 
transported south by the evening drainage 
winds were detected in California, south and 
southwest of Test Cell C. The values shown in 
table 3 are from the combined activities col- 
lected by the glass fiber filters and charcoal 
cartridges. 





Table 2. Five highest iodine-131 results and associated gross beta and radionuclide results from air sample media extra- 
polated to end of collection period (combined particulate and charcoal filters), Phoebus 2A EP V, July 1968 





J Gross beta Iodine-131 
Location azimuth—distance* pieiepiatesnatiaie 


pCi i pCi 





Queen City, Summit, Nev.,> 16°, 66 miles 
Hiko, Nev.,® 14 miles N, 40 miles W, 25°, 100 miles 


Hiko, Nev.,> 14 miles N, 30 miles W, 30°, 96 miles 


ANNs 


Coyote Summit, Nev.,> 6.8 miles W on Highway 
25, 28°, 64 miles_ 


Currant, Nev., Blue Eagle Ranch, 10°, 123 miles 





aaa 























® Azimuth and distance from Test Cell C. 
>’ Temporary sampler. 


Tellurium-132 Iodine-133 Iodine-135 


Average concentrations during collection period and integrated concentrations 
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Figure 1. Milk and cow feed results—Phoebus 2A, EP V 
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Figure 2. Air sampling results—Phoebus 2A, EP V 


Schooner 


Radionuclides released from this cratering 
experiment were chiefly tungsten-181 and 
tungsten-187. Deposition was detected through- 
out most of the Western United States (figures 
4-7). 
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The peak gamma exposure rate observed by 
monitors with portable survey meters was 350 
mR/h gross gamma at an unpopulated location 
near the Lincoln-Nye County line, just south 
of Nevada Highway 25. Peak exposure rate at 
a populated location was 8.5 mR/h gross gamma 
at the Diablo Highway Maintenance Station, 47 
miles from surface zero (table 4). 
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Figure 3. Air sampling locations—Pewee 1, EP III 
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Figure 4. Maximum observed exposure rates by recorders—Schooner 











Table 3. 


Five highest iodine-131 results and associated gross beta radioactivity and radionuclide results from air sample 


media extrapolated to end of collection period (combined particulate and charcoal filters), Pewee 1 EP III, December 1968 


Location azimuth—distance*® 





Lathrop Wells,> Nev., Henderson 

Ranch, 286°, 25 miles_........_-- 1445 
1134 
Las Vegas, Nev., 128°, 82 miles_- --- 0800 


0800 

Lathrop Wells,» Nev ne 
Ranch, 208°, 26 mailen os 1420 
1225 
-, 208°, 15 miles 1645 
0640 
38 miles_ 0900 
0900 


Lathrop Wells, Nev 


Indian Springs, Nev., 117°, 





Aaaisae Aor 











* Azimuth and distance from Test Cell C. 
> Temporary sam 
ND, nondetectable. 


Table 4. Five highest integrated gamma exposures at 
populated locations based on portable survey instrument 
readings, Schooner, December 8, 1968 


Location 
Azimuth—distance 
from surface zero 


Time of first 
reading above 
background 


Peak Integrated 
reading exposure 
(mR/h) (mR) 


Diablo, Nev. 
33°, 47 miles _ - piel 188 
Chavis Ranch, Nev. 
57°, 127 miles_ Seseccuaces . 70 
Uhalde Ranch, Nev. 
45°, 75 miles_ = a ; J 62 
Nyala, Nev. 
34°, 76 miles aide £ J 26 
Stone Cabin Ranch, Nev. 
356°, 61 miles_ on . 34 











* Monitor arrived after cloud arrival. 
b+ Monitor may not have observed peak reading; however, the reading 
is comparable to peak readings in adjacent area. 


Table 5. 


Average concentrations during collection period and integrated concentrations 


Tellurium-132 





Iodine-133 





pCi pCi-s 


m? m? 























For several months after the event, small 
concentrations of radioactivity were found on 
air sampling media to the northeast of the NTS 
as far as Eureka. Small amounts of tungsten 
nuclides were found as far south as Lake 
Charles, La., on February 13 and 14, and Indio, 
Calif., on February 16 and 17, 1968. 

Inasmuch as the masking effect of the 
tungsten-187 somewhat inhibited quantitating 
radioiodines, relatively low concentrations of 
radioiodine were not detected on filter media. 
Best estimates indicated that 1,000 pCi/m* of 
tungsten-187 would mask about 10 pCi/m® of 
iodine-131. This 100:1 masking ratio seemed 


Five highest tungsten-187 results and associated gross beta radioactivity and radionuclide results from air sample 


media extrapolated to end of collection pane. Schooner, December 1968 





Gross beta 
Location azimuth—distance* ini 


Average concentration atnes collection ne and integrated concentrations 


Iodine-131 





Tungsten-187 Iodine-133 Todine-135 








pCi | wis | pCi | pCis | pCi | pCi-s 


m? m* m? m? m? m* 





Nevada: 
Clark Station, 356°, 55 miles_ 200 ,000 


Warm Springs, 11°, 60 miles-_- 31,000 


Tonopah, 324°, 61 miles_ - -- 28 ,000 
Nyala, 36°, 77 miles 15,000 


Kavanaugh Ranch, 52°, 133 
i 37,000 


0 fo ole oh Be ole oho Be oho *) 




















280 ,000 
44,000 
26,000 
27 ,000 


36,000 


























* Azimuth and distance from surface zero. 
ND, nondetectable. 
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Figure 5. Air sampling locations—Schooner 


to hold for most filters. The five highest 
tungsten-187 results found in air samples are 
shown in table 5. 

The highest tungsten-187 concentration in 
milk was 9,100 pCi/liter found in the December 
9 sample from the Chavis Ranch north of 


Table 6. 


Pioche, Nev. (table 6), and the iodine-131 con- 
centration was 100 pCi/liter found in a Decem- 
ber 11 sample collected near Abraham, Utah. 

Table 7 presents the five highest tungsten-187 
concentrations in water used for human con- 
sumption. 


Five highest concentrations of tungsten-187 in milk, Schooner, 


December 1968 


Location 
azimuth—distance 
from surface zero 


Date milked 


Chavis Ranch 
57°, 127 miles 


Chavis Ranch 
57°, 127 miles 


Currant 
Mazonie Ranch 
32°, 116 miles 


Casey’s Ranch 
39°, 82 miles 


Chavis Ranch 
57°, 127 miles 
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Date 
collected 
(1968) 


Iodine-131 
(pCi/liter) 


Time and 
date 
counted 


Tungsten- 
187 
pCi/liter) 


0015 
12/10 


2348 
12/10 
2345 
12/09 


2320 
12/10 


1900 
12/11 
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Figure 7. Water sampling locations—Schooner 


Radiation Data and Reports 








Table 7. Five highest concentrations of tungsten-187 
in water used for human consumption, Schooner, 
December 1968 


Tungsten-187 
(pCi/liter) 


; Location Date 
azimuth and distance collected 


Source 
from ground zero (1968) 





Nevada: 
Simpson’s Ranch, 
42°, 75 mile: 21,000 
Uhalde’s Ranch, 
45°, 75 mile 10 ,000 
Stone Cabin Ranch, 
356°, 61 miles 
Morrison Ranch, 
11°, 167 miles Well 2,400 
Donahue Ranch, 
63°, 145 miles 


Spring 8,300 


Stream 2,100 











The maximum exposure shown by TLD or 
film badge was 4.76 R found at an unpopulated 
location 2 miles east of Queen City Summit. 
This exposure included cloud passage plus 5 
days. One resident at a ranch about 75 miles 
from surface zero received 165 mR exposure 
while herding sheep along the line of maximum 
deposition. 

Physiological parameters from ICRP II (1) 
were used to calculate a dose conversion factor 
for the ingestion of tungsten-187 based on beta 
radiation only. The dose to the G.I. tract is less 
than 40 mrad per pCi of tungsten-187 ingested. 

Assuming that a person drank 1 liter of 
milk per day at the concentrations observed at 
Chavis Ranch, he would have consumed a total 
of 24,670 pCi of tungsten-187. If the entire 
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ingested amount passes through the G.I. tract, 
this would correspond to an absorbed dose of 
about 1 mrad. Similarly, a dose of about 2 
mrad can be estimated for a person drinking 
1.6 liters of water per day having a concentra- 
tion of 21,000 pCi of tungsten-187 as was ob- 
served at Simpson’s Ranch. 

Based on assumptions in FRC Report No. 5 
(2), a peak concentration of 100 pCi/liter of 
iodine-131 in milk, observed at the Boyd Schena 
Ranch, would correspond to a dose of about 16 
mrad to a hypothetical infant’s thyroid. Since 
the FRC assumptions are based on fresh feed- 
ing conditions, this hypothetical infant dose 
estimate is conservative. 


Conclusions 


Using the critical receptor model, the maxi- 
mum hypothetical thyroid dose calculated from 
iodine-131 in milk would be 16 mrad to a 2- 
gram infant thyroid as a result of Project 
Schooner. The sheepherder who received an 
exposure of 165 mR was in a location which is 
normally unpopulated. 

Results obtained through environmental sur- 
veillance during this period indicated that no 
individual in the offsite area received an ex- 
posure from nuclear testing which exceeded the 
safety criteria established by the AEC. 





Strontium-90 in Human Bone, July-September 1971 


Office of Radiation Programs 
Environmental Protection Agency 


To obtain data on the concentration of 
strontium-90 in man by age and geographical 
region, the Public Health Service began collect- 
ing human bone specimens in late 1961. Analy- 
ses of selected samples of people in older-age 
groups have shown their bone strontium-90 con- 
tent to be low and age independent (1). Conse- 
quently, the target population includes children 
and young adults up to 25 years of age. 

Although a few samples come from living 
persons as a result of surgical procedures, the 
majority are obtained post mortem. In the 
latter case, the specimens are limited to acci- 
dent victims or persons who died of an acute 
disease process that was not likely to impair 
bone metabolism. For analytical purposes, a 
sample of at least 100 grams of wet bone is 
desired. Generally, this amount is readily avail- 
able from older children, but it presents some 
difficulties in the case of infants and children 
under 5 years of age. Most specimens received 
to date have been vertebrae and ribs. 


Laboratory procedures 


The bones are analyzed at the Northeastern 
Radiological Health Laboratory, Winchester, 
Mass. Sample collection and preparation are 
explained elsewhere (2). Strontium-90 is meas- 
ured by tributyl phosphate extraction of its 
yttrium daughter, which is precipitated as an 
oxalate. The strontium-90 content is then calcu- 
lated (3) from the yttrium-90 activity. For the 
purpose of maintaining analytical reproducibil- 
ity, “blind” duplicate analyses are performed 
on 10 to 20 percent of the samples. 

The analytical results for strontium-90 in 
individual bones from persons dying during the 
third quarter (July-September) of 1971 are 
presented in table 1 in order of increasing age 
within each geographical region. These regions 
are indicated in figure 1. Reported values are 


Period during which death or surgical procedure 
occurred. 














Figure 1. Geographical regions for human bone sampling 
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Table 1. Strontium-90 in human bone, July-September 1971 


E Age> Strontium-90 Calcium 
Bone region and State Bone type* (years) Se concentration® concentration 


(pCi/kg bone) (g/kg bone) 
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See footnotes at end of table. 
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Table 1. 


Bone region and State Bone type* 


| 
| 


Strontium-90 in human bone, July-September 1971—continued 


Age> 
(years) 


%Sr/Ca 
(pCi/g) 


Strontium-90 
concentration® 
(pCi/kg bone) 


Calcium 
concentration 
(g/kg bone) 





Minnesota - _ - 
Ohio- 


Northwest: 


Washington - 
Oregon _ _ - 


North: 
Alaska 


qd dddddd 4ddddddddddddddddddcc< 








* Type of bone: V, vertebrae; R, rib; I, ilium; S, sternum. 
> Age given as of last birthday prior to death. 
© Two-sigma counting error. 


given in picocuries of strontium-90 per kilo- 
gram of bone (as rough indication of dose) 
and per gram of calcium (for comparison with 
other data and for purposes of model develop- 
ment). Two-sigma counting errors are reported 
for the bone concentration. 

Following the pattern of earlier reports, sub- 
sequent articles will continue to provide inter- 
pretation of the data at appropriate stages in 
the program (2-6). 


Recent coverage in Radiation Data and Reports: 
Issue 


June 1971 
September 1971 
March 1972 
May 1972 


July- September 1970 
October-December 1970 
January—March 1971 
April-June 1971 
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Environmental Levels of Radioactivity at Atomic Energy 


Commission Installations 


The U.S. Atomic Energy Commission (AEC) 
receives from its contractors semiannual re- 
ports on the environmental levels of radioactiv- 
ity in the vicinity of major Commission instal- 
lations. The reports include data from routine 
monitoring programs where operations are of 
such a nature that plant environmental surveys 
are required. 

Releases of radioactive materials from AEC 
installations are governed by radiation stand- 
ards set forth by AEC’s Division of Operational 


1. Brookhaven National Laboratory’ 
January—June 1969 


Associated Universities, Inc. 
Upton, N.Y. 


The Brookhaven National Laboratory (BNL) 
operations may affect the environmental levels 
of radiation in three ways: (1) by radioactivity 
in the cooling air from the research reactors 
(2) by radiation from an ecology forest gamma- 
ray source, and (3) by low-level radioactive 
liquid wastes released to a stream that forms 
one of the headwaters of the Peconic River 
(figure 1). The radiation levels resulting from 
reactor air effluent and the ecology forest source 
are monitored continuously by four stations 
located at the site boundary. The liquid waste 
effluent from the laboratory sewage processing 
plant is monitored continuously at the point 
where the stream leaves the site. 


Area monitoring 


The average weekly radiation levels at the 
Brookhaven National Laboratory site perimeter 
(figure 2), due to laboratory operations, are 
given in table 1. Radiation levels at the northeast 

? Summarized from “Effects of Brookhaven National 
Laboratory on Environmental Levels of Radioactivity 


during the First Half of 1969,” Associated Universities 
Inc., Upton, N.Y. 11973. 
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Safety in directives published in the “AEC 
Manual.” ! 

A summary of the environmental radioactiv- 
ity data follows for the Brookhaven National 
Laboratory. 


* Title 10, Code to Federal Regulations, Part 20, 


“Standards for Protection Against Radiation” contains 
essentially the standards published in Chapter 0524 
of the AEC Manual. 


perimeter are somewhat greater than at other 
monitoring stations due to a cesium-137 source 
located in the nearby forest. The radiation levels 
at this location were 15 percent of the estab- 
lished Atomic Energy Commission (AEC) 
radiation protection standard of 500 mrem/a 
for individuals in the general population. The 
levels at the other three perimeter stations are 
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Figure 1. Brookhaven National Laboratory and 
surrounding area 
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Figure 2. Brookhaven National Laboratory monitoring 
station locations 


Table 1. External gamma radioactivity at BNL site 
perimeter due to laboratory operations, January-June 
1969 


Average exposure rates 
(mR/week) 








January........- 
February 





Highest weekly reading 
(January-June) 





Average undisturbed background 
(January-June) 














® Due principally to argon-41 in reactor cooling air and at the northeast 
perimeter, to the ecology forest cesium-137 source. 


Table 2. 


Average beta 

radioactivity 

concentration 
(pCi /liter) 


Volume of 
flow 
(gallons/ 
day) 


Total beta 
radioactivity 
concentration 

discharged 


attributed to the Brookhaven Graphite Research 
Reactor being operated on a partially reduced 
schedule. Values of radiation background levels 
undisturbed by laboratory operations also have 
been included in table 1 for purposes of com- 
parison. 


Water monitoring 


The liquid waste effluent from the laboratory 
sewage processing plant is monitored contin- 
uously at the point where the stream leaves the 
BNL site. The average concentration and total 
amount of gross beta radioactivity in the liquid 
waste effluent, at the site boundary, are shown 
in table 2 for January—June 1969. 

Analysis of composite samples of the effluent 
has shown that, on the average, less than 20 
percent of the radioactivity consists of stron- 
tium-90 and that no appreciable amounts of 
radioactive iodine or bone-seeking radio- 
nuclides, such as radium, are present. Under 
these conditions, the applicable AEC radiation 
protection standard for discharge of liquid 
waste to uncontrolled areas would be 1 nCi/ 
liter. The observed concentration at BNL was 
2 percent of the standard. 

Most gross beta measurement instruments 
are not sensitive to low energy beta emitters, 
such as tritium, for which special analytical 
methods must be employed. The concentration 
and amounts of tritium found during this re- 
porting period in the laboratory’s liquid waste 
effluent are also shown in table 2. The applicable 
AEC standard is 3 ,»Ci/liter, averaged over a 
period of 1 year. The observed concentration of 
tritium at BNL was 0.1 percent of this 
standard. 


Gross beta radioactivity in liquid waste effluent at BNL site 
boundary, January-June 1969 





Tritium Tritium 
concentration | radioactivity 
(nCi/liter) (Ci) 
(mCi) 





620 ,000 








January-June-_--- 





*551,000 





6.2 








* Not a straight arithmetic monthly average because it takes into account variations in volume 


of flow or the different number of days in each month. 
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Reported Nuclear Detonations, July 1972 


(Includes seismic signals presumably from foreign nuclear detonations) 


The U.S. Atomic Energy Commission conducted an underground nuclear test at its Nevada 
Test Site on July 20, 1972. The test was in the yield range of less than 20 kilotons of TNT equiv- 
alent. 





Information in this section is based on data received during the month, 
and is subject to change as additional information may become available. 
Persons requiring information for purposes of compiling announced nu- 
clear detonation statistics are advised to contact the Division of Public 
Information, U.S. Atomic Energy Commission, Washington, D.C. 20545. 
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GUIDE FOR AUTHORS 


The editorial staff invites reports and technical notes 
containing information related to radiological health. 
Proposed reports and notes should contain data and 
interpretations. All accepted manuscripts are subject 
to copy editing with approval of the author. The author 


is responsible for all statements made in his work. 


Manuscripts are received with the understanding that 
other identical manuscripts are not under simultaneous 


consideration nor have appeared in any other publica- 
tion. 


The mission of Radiation Data and Reports is stated 
on the title page. It is suggested that authors read it 
for orientation of subject matter. 


Submission of manuscripts 


Send original and one legible copy of the paper, typed 
double-spaced on 8% by 11-inch white bond with 1-inch 
margins. 


Submitted manuscripts should be sent to Editor, Radi- 
ation Data and Reports, EPA, Office of Radiation 
Programs, Parklawn 18 B-40, Washington, D.C. 20460. 


Preparation of manuscripts 


The Government Printing Office style manual is used 
as a general guide in the preparation of all copy for 
Radiation Data and Reports. In addition, Radiation 
Data and Reports has developed a “Guide” regarding 
manuscript preparation which is available upon re- 
quest. However, for most instances, past issues of 
Radiation Data and Reports would serve as a suitable 
guide in preparing manuscripts. 


Titles, authors: Titles should be concise and informa- 


tive enough to facilitate indexing. Names of authors 
should appear on the third line below the manuscript 
title. Affiliation of each author should be given by a 
brief footnote including titles, professional connections 
at the time of writing, present affiliation if different, 
and present address. 





Abstracts: Manuscripts should include a 100- to 150- 


word abstract which is a factual (not descriptive) sum- 
mary of the work. It should clearly and concisely 
state the purpose of the investigation, methods, results 
and conclusions. Findings that can be stated clearly 
and simply should be given rather than to state that 
results were obtained. 


A list of suggested keywords (descriptors) which are 
appropriate indexing terms should be given following 
the abstract. 


Introductory paragraph: The purpose of the investi- 


gation should be stated as early as possible in the 
introductory paragraph. 





Methods: For analytical, statistical, and theoretical 
methods that have appeared in published literature a 
general description with references to sources is suffi- 
cient. New methods should be described clearly and 
concisely with emphasis on new features. Both old and 
new methods, materials, and equipment, should be 
described clearly enough so that limitations of measure- 
ments and calculations will be clear to the readers. 
Errors associated with analytical measurements and 
related calculations should be given either as general 
estimates in the text or for specific data in appropriate 
tables or graphs whenever possible. 


Illustrations: Glossy photographic prints or original 
illustrations suitable for reproduction which help en- 
hance the understanding of the text should be included 
with the manuscript. Graphic materials should be of 
sufficient size so that lettering will be legible after 
reduction to printed page size (8% by 6% inches). 


All illustrations should be numbered and each legend 
should be typed double-spaced on a separate sheet of 
paper. Legends should be brief and understandable 
without reference to text. The following information 
should be typed on a gummed label or adhesive strip 
and affixed to the back of each illustration: figure 
number, legend, and title of manuscript or name of 
senior author. 


Tables: Tables should be self-explanatory and should 


supplement, not duplicate, the text. Each ,table should 
be typed on a separate sheet, double-spaced. All tables 
must be numbered consecutively beginning with 1, and 
each must have a title. 


Equations: All equations must be typewritten, prefer- 
ably containing symbols which are defined immediately 
below the equation. The definition of symbols should 
include the units of each term. Special symbols, such 
as Greek letters, may be printed carefully in the proper 
size, and exponents and subscripts should be clearly 
positioned. Mathematical notations should be simple, 
avoiding when feasible such complexities as fractions 
with fractions, subscripts with subscripts, etc. 


Symbols and units: The use of internationally ac- 
cepted units of measurements is preferred. A brief list 
of symbols and units commonly used in Radiation Data 
and Reports is given on the inside front cover of every 
issue and examples of most other matters of preferred 
usage may be found by examining recent issues. Isotope 
mass numbers are placed at the supper left of elements 
in long series of formulas, e.g., *“Cs; however, elements 
are spelled out in text and ‘tables, with isotopes of the 
elements having a hyphen between element name and 
mass number; e.g., strontium-90. 





References: References should be typed on a sepa- 


rate sheet of paper. 


Personal communications and unpublished data 
should not be included in the list of references. The 
following minimum data for each reference should be 
typed double-spaced: names of all authors in caps, 
complete title of article cited, name of journal abbrevi- 
ated according to Index Medicus, volume number, first 
and last page numbers, month or week of issue, and 
year of publication. They should be arranged according 
to the order in which they are cited in the text, and not 
alphabetically. All references must be numbered con- 
secutively. 


Reprints 
Contributors are ordinarily provided with 50 courtesy 
copies of the articles in the form of reprints. In cases 


of multiple authorship, additional copies will be pro- 
vided for coauthors upon request. 
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